Amplification of the groESL operon in Pseudomonas putida increases siderophore gene promoter activity.
Pseudobactin 358 is the yellow-green fluorescent siderophore [microbial iron(III) transport agent] produced by Pseudomonas putida WCS358 under iron-limiting conditions. The genes encoding pseudobactin 358 biosynthesis are iron-regulated at the level of transcription. In this study, the molecular characterization is reported of a cosmid clone of WCS358 DNA that can stimulate, in an iron-dependent manner, the activity of a WCS358 siderophore gene promoter in the heterologous Pseudomonas strain A225. The functional region in the clone was identified by subcloning, transposon mutagenesis and DNA sequencing as the groESL operon of strain WCS358. This increase in promoter activity was not observed when the groESL genes of strain WCS358 were integrated via a transposon vector into the genome of Pseudomonas A225, indicating that multiple copies of the operon are necessary for the increase in siderophore gene promoter activity. Amplification of the Escherichia coli and WCS358 groESL genes also increased iron-regulated promoter activity in the parent strain WCS358. The groESL operon codes for the chaperone proteins GroES and GroEL, which are responsible for mediating the folding and assembly of many proteins.